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FRICTION-STIR-WELDING 



(57) Abstract 5 



PROBLEM TO BE SOLVED: To satisfactorily weld by the 
pushing force of a small tool. 

SOLUTION: In friction-stir-welding using a rotary tool, 
there are provided on the tool a pin part 2 having a 
small diameter and shoulder parts 3a, 3b having 
diameters larger than the diameter of the pin part on 
both sides of the pin part The interval between the 
shoulder parts is made smaller than the thickness of a 
material 13 to be welded. Welding is performed by 
interposing the material 13 between the two shoulder 
parts 3a, 3b. 

COPYRIGHT: (C)2001,JPO 




V 
I 



Reference 4 

(19) B#S#DFf? (JP) (12) & HJ *frF ft & # (A) (ll)#»aiH^BB## 

#182001 -287053 
(P2001- 287053 A) 

<43)&M a ¥j£l3*plOE 16B (2001. 10. 16) 



F I f-7J-n##) 
B 2 3 K 20/12 310 4E067 



(50 into.' mmn 

B 2 3 K 20/12 3 1 0 



S3Eit3ft fffcJSB0>S:8 OL (£ 6 JO 



(20 
(22) JUS B 



ft H2000 - 1 1 32 1 1 ( P2000 - 1 1321 1) 



?J£12# 4 £ 10 B (2000. 4. 10) 



(71) ffllRA 000005108 

(72) mm vm 

*«I&BJanP^*>«T-tTBl*l# « 
SC^tBJftSflWBSitW&Brl'? 

(74)ftSA 100075096 

#s± fee ifcfc 

F^-A(#3^) 4E067 AA05 AA07 BGOO BG06 DO05 

DC08 EC01 



(54) i&wazm mmtttfeim&xfmeimm 

(57) [mm 

PHRIKf^gBJ: 9t>^:SW->3/l'^aJ3 a. 3bt«rlS; 
3<U 20^->a/^SB3 a. 3 b •ClS^g'W 1 3 




r 



&o 10 

[R*S3] R*Kl 1:1*3 l^T. ^3/i^ai-£fc;£:ft<5 

[BW« 4 ] R 1 Xtt 2 E«^TOIB»*«*<o«*BB 

JBW feixT^S r i: !:#Sttt$SS«#^fc 20 
[R*3S5] »-&*J-o*tKJ:9Rv>*rK^e>*9, JB« 

3£<o r$m % t> o r k: it & tb-c ^ 5 ene ^ 

3 /t^ttn-Cfttr £ 5 lw ITx ttEy — /uoEHEHMi i: 
^ioi/>T, S^gigaicj3ttSS^&«-*ffi<oWS<oaEft;S: 

$ ^SEftios cxm^y-^i ±.TJjm\z.mmfflW'tz 30 

MB** xt ^ 5 C t t i-* **ftMtt*|«L 
[R*^6] BaftHS letter, MIBttttStttt^tto 

**fcttWaD^K*tfeix-C^5^fc4r 

[R*^7] sM5xn6i:jo^*c, «neaou»«E 

[0001] 
[0002] 



#HB2 001-287053 



fe-Cfc 5. w *Ltt#<£^7 - 5O5O90-JH*« (EP061 5480B 
[0 0 0 3] rcogE-g^ifctt, %*<B*KS& 

[0 0 0 4] 

[»M^j»*L«t5 ii-6*H] ^12^^7-505090 
X 5«*«»S^*-fe«w*3 tt -5 ^-/Mi fcT ^« 

a*&«*i-5*:«>. &&*tfc::*:#fti? LttttrttfftUBi- 

[0 0 0 5] L*>U «»»S:ttE2ooe/3/u/-Cl 
tf£5 JcUT!^r5*fettTEoi:5 3i»«ds*>-5. 
(1) 2oo^3/u^»<oiHWi:S»W«ffi4:^BBPH^ 

Bans ^ »&tt t <DK\zg.m* &> zm&nm&mz&M* 

&w±Rx*mm<D&xmm&hz> 0 Sot, s^aas^ 
*5»t s «t 2 o<d 3 Arjnwmmj: v ^# 

[0006] -3f. s^«-o«®tt-jft{cDfla^*> 19 % 

— *o»S-Cttftv\ «f(CS^*td5fil>S^ttw<Oj?* 

-r^o stoT. (2) tts#iaa(c*3*t-5^-^ 
f±»*»8io w& c x ±T\£mt-r z &5 ^ *> 

[0 0 0 7] fflneS^ffitt^tt-Sr^ffiirS© 

if9*>#%# 1 o^e>*-5SeSE^g^^&lCjf<T 20 
OJWfHRds^USo fct, ^S^) (3) tt^iSaS: 

[0008] ( 4 ) ttiX 3 tV?UX&&tt 

Affi«TttS^«-d5^Si--5^:*&&^^^i ft5 0 
[0 0 0 9] 



(3) 



4#Hf]2 001-287053 



3 

«*w:*a*fc-je<ofwiHS: t vxmtsx o kiwis tr^j: 

9*^2fi0>>3/u^£^LT^S o oSD, #3893 
(0) *>5o 

[0 0 10] SfrfS^JgO (1) tt. 200'>g^«(0 

s 0 :ofsat, '>3/u^«B^»*tt5is»5)-<o»* 

#<Dm £ «r-^a&«»|Stt icj* < -T 5 c fc K <fc 9 ^116 ^ ft 
So S-g-Sr^Iw-r^fe^tc^^iSj^L 

[ooii] mm<n (2) a^s:*«i>*fcfi*riay 

^*fcttJW*jtf jx«r3ft*ttft* <bS^-TS c kfwJ: 19^8; 

T-#So 

[0012JSB (3) fl tt^tt^ORIttiftKff 
[0 0 13] ^a/^»-C»54tu5S^»^ffSSrfl&0 

nocffSKfts, 2 OOl^W©SM**»;: 

[0 0 14] — /wo«ttrKl»fr»*B©KS«: 

c r t * a* «r te ft s o 

[0 0 15] — **«r*+*fctt^— ^SfiWlcJB 

[0 0 16] as*»<0«*OBBJ6jRat«»T.«5fi 

ft»#&#*«»::Bfc*T# So 
[0 0 1 7] «ttE*flfefc:J:0. 

[0 0 18] 



2 &Htf X o lCgEB£tfO>S 2 <@0 > 3 /W^gfl 3 
(D) tt«TlBtr^»2^)S (d) J;9*V\, 

a k 3 b kolBWtt»fr*t©***j:J: 98fc36Sn*. ft 
JMBloiWIH (L) rttrtffloiSJBI (X) J:5/>*u^ 
fc#*>**Uf\ *MHirtffi9ofc£ (a) lll-10g 

10 [0019102 fi*^W<^lllfiM^^*tSS^«2Sco 
(H) tij^»£W*OJ»$ (h) J:9«S5W^i?<fto 

(a) fi, wE->aA'/83©a (d) trnvfriztcn 

^Sf$OJ?£ (H) Bt % (h) J: 9 

0.3mm £*±. 3 mmJ^T^M^ bl/\ 0.3mm^T^^ 
[0 0 2 0] 3wm£X±<Dm&n^* bATfiy—MZfrfr 

[0 0 2 1] H3ttHl^!/- /HiJ:oTH2 08*«' 
*^t"5»*^|JJ6«o»*a5WrffiSr*i". 04**0 

3C0A-B*f6]O^ 9^^f6]C0^f®ia^r^-ro 0 3, 
BMtZdSlr^T* /Utt. »**J4ai4btttE-> 
3/1^35 3 a h 3 bT^tf J: 5twgfig$^So «tt2tr^ 
2 k 3 3 tt— «s:T*[Hlfe 5 Lft^ bS^^fpJ 6 

tw^B-rso r^k^, 4 ttina trv 2 on 

So 0 3, 0 4lCi3VN-C. WI5^3/U^a5 3 a, 3 b tw 
30 St*ttSS^«*4 a. 4b(0J?S (T) fiv's/i-ygPO 

I S^6 NO 1 £g^-rS^twOl^TIfc9! 
-TSo MI2T/i-^^O^ft:o^:^(i4iiiniT-$)S^ x ifr 

ic<ftoTv^So ft^\ *HJ6«Jw^*tstrvfflo^tt 

8mm. ->3/l^&5<DSfS2 0mm. ±T'> 3 /^S&OfiflJH 
(L) fi4mm-C$>So WE^s 

s^«o®$ (6 mm) atrial 3 /^fflOWPH (4 

40 mm) J:t)^a5«Jl-^:t^Ck^#i»T-$>So rrT% ^ 

Mlti^ct^U^ t>U AA^ftv^ (o) o 

-rs^^R&kftSo 

[0 0 2 2] *iafiWJw4bMtS*ri5r/U^^S^«-4 
a, 4b(O*|(i^ 5 0 0inin, S § « 2 5 m-CfcSo * 
Tzl. y— /V^8^SH5 0 Omm/min. 1 0 

0 0 rpm -CfcSo ltrfES^*«=-eS-&-rS w i: l^<t *> iK 
so noftt>tM«7#»&tt«. IfB^a^^B 



(4) 

5 

[0 0 2 3] -^f. «ES^^*Sll2 5mJ:*^fc 

[00 2 4] «rfaaEffi« X 9 . ltBy-A^)±T* 
A^KIbBnPttStrMNi LTfitrlS^£ officios CT 3> 

[0 0 2 5] ft4b\ ttlBS**f^aBi:Kffi^«nB»* 
*f OffSR^T^ftO^fc* 1 OMH z OjS^&ff 
-CttE&nWt&ttttlU WIBy-^Sra^ltOT*:** 20 

1 3«)»*K3atUfc»*lcov^TRHi-S. H5tt« 
^^o^fM^r^-To Sfrf2r/u^=.»?^&fij 1 si 

fe5 0 8 3T% RlS1?C50^fil 0 0mm. J?:£ll5mm. 

WERfB * 1 3 <om^ncom £ tt. ^cBElT/KSd 1 
fc>ii:T 7 mm t m&mzm <4oW5rt dS«?«"t?*> 

60 30 

[0 0 2 6] *|£66«iC*5lt-5eva2<OS«:8inm N > 
3 /U/«S0>1Stt 2 0mm. ±TS'3/^aSOmMtt5™T 

JP£ (7mm) f±fflfBi^3/U^C0BaR8fc|p3C5nnnlCft5« 
ft*$. *I^W^It5»^**tt3 0 Omm/min. 5> 
— /KOEMERtt 8 0 OrpmT-^^o 

[0027] *mmMx*te. msm^tt^om^»im.<o 

*: # ft*m&«s|B£ L x»gTBS-eo t>-T* t * # v \ 40 

*8 a&tf8 bW9^- /I'lOififlF 

1 0 0t:KT«C-e#-5 D ftot. S-&iSa&tflfr&«tf> 
0-r^rt:*«*-Cg^ LfcS^O 1/3-1/5 {CJ^T 

P6tftv\ Z<Dft$>. tt&*j:1temitkV>T 
ft<OR«*as»e>*LS. MfE^^ifc"^^ LfcT/i' 5 so 



4$Hf! 2001-287053 

6 

(mats 4 ) *iiifi«T-#i«ft s:saii« 2 1 13 cmtt 

5 tt^JV S Ht 7 mm-ete^aj^ff S 5 mm X 9 

mzm< ftow>5 0 ft*s. *so6«fc*5»t*y— /^«)fcr 

^8©8ttl0mi, ^3^/808112211110, JtTv"3 
/^»<0BBHtt5iiim-e*>-5 0 CCT\ ttE£'a/i'/flS0> 
±T<Df%m (5mm) fi. WES' 3 /U/«fC»i- 

(7mm) X V'b£^Zb1>mmX*>Zo t»B->H 

5mm^jP$^ft5o MfSlSffi^igfi^* 5 0 0mm. *£ 
Cfc5m-e$>6 0 3=fc. ^-/K^)g^lS3 0 Onnj/min 
. QCHRfll 0 0 0rpm-Cfe6o 

[0 0 2 8] CCC. ^ttTA^ = *A*AJ:0Htt 

#*#i*fcas>, *^a^*# u mis 

fr<D*pX&& Ut^o ft*5 % TK^^taStt^ 
t^2 0 < CJ^Tf-ft5J:5^7kSr^®UTVNS o :ixl:J: 

9 , 3^—^*6 2mniB^^SE#tt-SB<0«SLff«: 10 0t 
tt*«1>-e«* U/c#^0 1/5 «Tl-/hS < "C* 5o 

HSr^i", B8ttB7<7>lg^*fiJ<OWrBHS:^i-o ^ 
ft(17/^;-!>^40J I S^*&6 0 6 3. *g«4 
0 0mm. fiS«3m-e*>-5 0 hTTb2T/^ ^ — ^ 4 CO 
i?$*i2mm. *WE^g/W/»^j**^5»^ffSl4Ja 

[0 0 2 9] ftib\ **Jt«^*5*t-5 ey»2«)ffi4 5 

mm. ->3/U/g|5 3 08fil 5 mm. ±T^3 /^/«M>HII!I 
f44mm-e*>5. ::t\ *WB^3 /^» 3 0±T^PfllH 

(2mm) fi. «na^3/^/tt«c»-r-5S^wo«s (4 

mm) J:9/hSv^i:dS!6&SI"e*>5. ::t\ sy— A-ttia 
[0030] ME^3/u/SflJJcSM-5«lriaa^«-oR« 

wjwiiv ^»^tt»*iaa"c*WB^ 3 /^/9co^b t mm 

^O**tl5{SraiS2mmC0«*JCft5 0 ft*5. 
S^^Sfl5 0 Omm/min. [BftKfl 1 2 0 0 Orpin"?*) 

ixMLt^sr^^L^o znm&ftm (a) 

[00 3 1] «HEtt**ttT?»fr L*:^. «J 9 a^^9^> 



7 

^lw^^^H5SL^^{-ov>-C^-r6o El 9 (?) 

N 0 1 VS^cffi Lttl LADX(w <t 19 §SfEcF;ft/5o ^^iCJ: 
6/^#i^^/H OaMO bCDg^tty Zf<Ot^^L 

[0 0 3 2] m^'^-X J*'<*f\'<n^m'BL&^M<r>W% 
tt3mm-e*>5*s % ifrfE^a/^lwSt^tteS^asi 2fl 10 

(O ltfcC0*SH4 0 Omnu f ^{12 5mt-fc5, 
[0 0 3 3] ft*5 % *|£SfiWC*5»t«fcr^SEB^af±8n 

nu ->3/l^SB<0&J±2 Omnu _bTv- a /w^ffl^BBH 
(L) (33. 5mm-e$>5 0 

[00 34] *jafiMtw*3lt5S#aSrtt 5 0 Omm/mi 
n, EHE*«:8 0 Orpm"C«>«. IWBS^*ft=-0*£-r* 

[0 0 3 5] — Sfffa. jRA»0*SU2 5mi*^ 

[0 0 3 6] &m&Mx&. Mia^— 

[02] 



B 2 




1#Hf]2 001-287053 



[0037] m&mmwx-&&i,izm<&#i:Mmm<om 

[0 0 3 8] 

*»«{wj:ixtf % /wolf LttrtM* 

So 

[0 2] ^Ro|»KM<:^^«lit^»rSH-e«> 

So 

[03] **WOll*«**-**fr«ll8^E«<oKffiH 
[04] «^cO^M^^ti 3 (Dlft * fS]COg^tt 
[0 5 ] *»WOlt*«*^R«*o»*«1IB<0Brffi 

0- e*>5o 

[0 6] *10^oSlff ^r^ti 5 coE^*^]^^ 
[0 7 ] *38lflflD*J60!IS:^-r±*|Rj^6<O«*lH^*> 

So 

[08] **WOjtlfi«S:^-rH7^flt&l^^e>0±* 

[09] xN=*^*^*3SW«rllJSUfc»fr©Wrffi 
£r^i"o 

1— B1R5?:— A\ 2 — tfy, 3— v"3/l^ 4— 

8 9— "SOD 10-/ns*A 

li — y^, i2-«*d, i3— r^^Hffi 

Wo 



[07] 
SI 7 



4a 




4. 

(6) >&m 2001-287053 



imi] [0 3] 1^4] 



SI 1 0 3 SI 4 




1 — ^ s ^ 



» 



